is given to show that the answer is sometimes negative. This answers a question of 83. EXAMPLES 3.1 Many examples exist where p* is an isomorphism, the most famous being the classical unitary groups U(n). p* is also an isomorphism for the special orthogonal groups SO(n). The factor that concerns us is the 1.h.s. of the tensor product. This is precisely the image of r*: H*(BS0(12), Z/2Z)+H*(B Spin (12), Z/22). Wi is the image of the ith Stiefel-Whitney class. We use the naturality of the Bockstein spectral sequence. Let p = Bockstein for BS0(12), p = Bockstein for B Spin (12). Then r*op = /&r*. We shall use the same notation for elements in H*(BS0(12), Z/22) as for their images in H*(B Spin(l2), Z/22). The Bockstein spectral sequence for BSO(12) collapses after applying one Bockstein. Hence every element x in an odd dimension is either hit by some even dimensional element or hits one. If it is hit by one then its image under r* is hit under @ by the corresponding element. However if /3(x) # 0 it is conceivable that p(x) = 0. We are concerned with dimensions 31 and 33. We can of course assume that x does not involve w2, wg, w5, wg. If p(x) = 0 then /3(x) = aR,, for some a (since there is no element in dimension 1 Rs3 does not come into play). Note that P(R17) = 0. Hence /3(aR17) = /3(a)R,, = 0. So P(u) = 0. Thus /3(awlow6) = aR,, and x = aw10w6+ k where /3(k) = 0. Note that since a and k are odd dimensional there exist I,b such that p(1) = k P(b) = a. Then P(bw10w6 + f) = x. Hence after the first Bockstein there are no elements in dimensions 31 and 33.
Note that if x = wlow:, + w:1w6wq + wIowsw,* + w1zw72w6, then p(x) = Rx3. Hence p(x) = 0. It is also easily seen that x $ imfi. Suppose it were. Then p(y) = x + a for some y and some a E '8, the ideal in H*(BS0(12), Z/22) generated by RI,, w2, w3, w5 and wg. Since /3(a) C % and @$ = 0, this implies that p(x + a) = R33 + P(u) = 0,i.e. R33 E '% which is a contradiction. Hence x survives to E,.
However Hence X* = 0 in E,. Thus H*(B Spin (12))/Tors @ Z/22 contains a nilpotent element and p* is not surjective. is a polynomial algebra.
Since it is well known that p* is surjective for SU(n), we have that p* is surjective for all simply connected compact Lie groups for which N splits as a semidirect product of W and T [ Ill. It would be nice to know whether this is true for nonsimply connected groups and to have a proof that does not depend on the classification of Lie groups. Also I do not know of any examples where p*@ZlpZ is not onto INV@Z/pZ for p odd.
